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1. BACKGROUND

• Agriculture is known to be one of the leading
causes of surface water pollution.
• Illinois and the Midwest in general experience
extensive agricultural activities because of the
availability of fertile lands
• Nutrients such as nitrogen from agricultural
activities are the principal causes of surface
and groundwater pollution
• The agricultural lands in the Midwest are
drained using tiles to improve the conditions
of the soil for agricultural production.
• The waters from these tiles contains higher
−
amount of Nitrate (NO3 ) which contributes to
surface and groundwater pollutions
• One of the best ways to reduce the nitrate
export from tile water is to divert the tile water
into a Saturated Buffer Zone(SBZ) which will
provide the conditions for the nitrates to
removed

2. RESEARCH QUESTIONS

5.MIXING MODEL

−
NO3

• What is the residence time of
in the
SBZ?
−
• What is the fate of NO3 in the SBZ?

3. STUDY AREA
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Figure 5: Cl- concentration and travel
time

Figure 6: travel time of Cl- against
distance from tile

• The occurrence of a major rainfall after the tracer injection led to
multiple peaks but the arrival times were taken as the first peak
• The travel times of the Cl- ranged from 17 days for the closest
well to 25 days for the farthest well 12C
• There is an exponential relationship between distance from we; and
travel time of Cl-

−
NO3

Figure 3: Study Site

4. METHODOLOGY
Field sampling prior
to tracer Test

Sampled every two
weeks for 22 weeks
Figure 7: comparison between slug
test results and tracer results

Field Sampling after
Tracer Test
Source: StudyACS

Figure 1: The Nitrogen Cycle
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6. RESULTS

1.1 ENVIRONMENTAL THREAT
• Excessive
in water bodies leads to
the development of algae blooms which
leads to hypoxic zones
• Gulf of Mexico is a large hypoxic zone
−
caused by excessive amount of NO3
• The Illinois River contributes about 19% of
−
the NO3 load into the Gulf of Mexico

• Two end-member mixing model was used to quantify the amount
of reduction of the NO3- after it passes through the SBZ by the
given equations

Well

Water Quality

Sampled twice a
week, the
frequency of
sampling increased
with time

Figure 8: comparison between slug
test results and tracer results

• The average hydraulic conductivity from the tracer test conform
with that obtained from the slug test
• From the mixing model,, most of the NO3- modeled was lower
than what was measured on those days which indicates
reduction in NO3-

7. CONCLUSIONS
Ion Chromatograph
Analysis

Analysis for major
anions

Fig 4: Diversion Box.
Figure 2: Hypoxia in the Gulf of Mexico

Source: NASA

Mixing Model Break through curve analysis

−
𝑁𝑁𝑁𝑁3

• The SBZ effectively removed about 60%
from
agricultural fields
−
• The total residence time of the 𝑁𝑁𝑁𝑁3 was found to be 125 days
• The model from our work could be implemented in other areas to
−
know the size of SBZ to be designed and how much 𝑁𝑁𝑁𝑁3 could
be removed

